Introduction
Recently, we established a new in vitro bone resorbing system using 45 Ca-labelled synthetic hydroxyapatite (45Ca-HA)1). In this system, monocytes induce the release of 45Ca from 45Ca-HA and activity is enhanced by supernatants from cultures of peripheral blood leukocytes which are stimulated by phytohemmagulutinin or dental plaque. Reports2-6) have been published on bone resorption or involvement in bone resorption by human monocytes or the monocyte-macrophage system. This involvement is one aspect for elucidating the mechanism of bone resorption.
Since morphological observations on the experimental system (synthetic-HA destruction by human monocytes) have not been reported, they were performed by electron microscopy in the present study.
Materials and Methods
Purified human peripheral monocytes and synthetic hydroxyapatite (synthetic-HA) were used.
Monocytes were separated by plastic adherence7) from human peripheral blood leukocytes isolated by differential centrifugation using Ficoll-Conray and cultured in RPMI-1640 medium with 10% fetal calf serum. by purified monocytes after 84 hrs of culture. Since synthetic-HA was made without heat treatment, the surface is rough (shown on scanning electron microscopy, Fig. 1 ) and the structure is porous (shown on transmission electron microscopy, Fig. 2 ). Monocytes phagocytosed part of the synthetic-HA by making phagosomes (Fig. 3) . From these observations, it is suggested that human peripheral monocytes destroy (dissolves9)) or phagocytose synthetic-HA, which is the main component of bone mineral. Blair et al.10), in a study using a fluorescent dye, found that macrophage-mediated bone resorption occurs at pH a below 6.0 at the cell-bone interface. We previously reported that a positive correlation between the increase of 45Ca from 45Ca-HA and the secretion of citric acid by monocytes was shown. But, it was not demonstrated that citric acid was produced on the contact surface between monocytes and synthetic-HA.
However, taking the reports of Blair et al. into consideration, along with our findings, the data seem to indicate synthetic-HA destruction on the surface to which monocytes adhered.
In the present experimental system, mono-cytes co-cultured with synthetic-HA developed many processes and showed floriform structures (Figs. 4 and 5) , presenting a morphologically active condition . This phenomenon is considered one step in the contact with bone components in which the cell functions in bone resorption. There is no denying the possibility that the peripheral monocytes used in the present experimental system might have differentiated into macrophages during incubation.
It is therefore necessary to take into account macrophage function in the results of the present experiment.
An experimental system that includes this aspect is required for future studies.
